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Atty. Dkt. No. 072955/0101 

//V THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Hiroyul<i OTA 

Title: SYSTEM FOR COMPUTING PROBABILITY 

DISTRIBUTION OF LOAN LOSSES 

Appl. No.: Not yet assigned 

Filing Date: March 31, 2000 

Examiner: Not yet assigned 

Art Unit: Not yet assigned 

UTILITY PATENT APPUCATIOIM 
TRANSMITTAL 

Assistant Commissioner for Patents 
Box PATENT APPLICATION 
Washington, D.C. 20231 

Sir: 

Transmitted herewith for filing under 37 C.F.R. § 1 .53(b) is the nonprovisional 
utility patent application of: 

Hiroyuki OTA 

Enclosed are: 

[ X ] Japanese language Specification, Claim{s), and Abstract (32 pages). 

[ X ] Informal drawings {1 1 sheets. Figures 1-12). 

[ X ] Unexecuted Declaration and Power of Attorney (2 pages) 

[ ] Small Entity statement. 

[ ] Information Disclosure Statement. 

[ ] Form PTO-1449 with a copy of listed reference(s). 
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The filing fee is calculated below: 



Claims Included in Extra Fee 



as Filed Basic Fee 


Claims 




Rate 


Totals 


Basic Fee 






$690.00 


$690.00 


Total Claims: 22 - 20 = 


2 


X 


$18.00 = 


$36.00 


Independents: 10 - 3 = 


7 




$78.00 


$546.00 


If any Multiple Dependent Claim(s) present: 




+ 


$260.00 = 


$0.00 


Surcharge Fee under 37 C.F.R. 1.16(e) 




+ 


$130.00 = 


$130.00 








SUBTOTAL: - 


$1,402.00 


[ ] Small Entity Fees Apply (subtract y^ of above): = 


$0.00 




TOTAL FILING FEE: = 


$1,402.00 



[ ] A check to cover the $1,402.00 filing fee is enclosed. 



[ X ] The required filing fees are not enclosed but will be submitted in response to the 
Notice to File Missing Parts of Application. 

[ ] The Assistant Commissioner is hereby authorized to charge any additional fees 
which may be required regarding this application under 37 C.F.R. §§ 1.16-1.17, 
or credit any overpayment, to Deposit Account No. 19-0741 . Should no proper 
payment be enclosed herewith, as by a check being in the wrong amount, 
unsigned, post-dated, otherwise improper or informal or even entirely missing, 
the Assistant Commissioner is authorized to charge the unpaid amount to 
Deposit Account No. 19-0741. 

Please direct all correspondence to the undersigned attorney or agent at the 
address indicated below. 

Respectfully submitted. 



Date: March 31 , 2000 



FOLEY & LARDNER 

3000 K Street, N.W., Suite 500 

P.O. Box 25696 

Washington, D.C. 20007-8696 

Telephone: (202) 672-5300 

Facsimile: (202) 672-5399 



Johnny A. Kumar 
Attorney for Applicant 
Registration No. 34,649 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named below) or an 
original, first, and joint inventor (if plural inventors are named below or in an attached Declaration) of the 
subject matter which is claimed and for which a patent is sought on the invention entitled 

SYSTEM FOR COMPUTING PROBABILITY DISTRIBUTION OF LOAN LOSSES 



(Attorney Docket No. 072955/0101) 

the specification of which (check one) 

is attached hereto. 

X was filed on March 31. 2000 as United States Application Number or PCT 

International Application Number and was 

amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or used by others in 
the United States of America, or was patented or described in any printed publication in any country, before I 
(we) invented it; 

THAT I do not know and do not believe that the same invention was patented or described in any 
printed publication in any country, or in public use or on sale in the United States of America, for more than 
one year prior to the filing date of this United States application; 

THAT I do not know and do not believe that the same invention was first patented or made the 
subject of an inventor's certificate that issued in any country foreign to the United States of America before 
the filing date of this United States application if the foreign application was filed by me (us), or by my (our) 
legal- representatives or assigns, more than twelve months (six months for design patents) prior to the filing 
date of this United States application; 

THAT I have reviewed and understand the contents of the above-identified specification, including 
the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of the invention, 
and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled m the art to which it pertains, or with which it is most nearly connected, to make 
and use the invention, and sets forth the best mode contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all information 
known to me to be material to patentability as defmed in Title 37, Code of Federal Regulations, § 1 .56. 

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §119(a)-(d) or 
§ 365(b) of any foreign application(s) for patent or mventor's certificate, or §365(a) of any PCT international 
application which designated at least one country other than the United States of America, listed below and 
have also identified below any foreign application for patent or inventor's certificate or of any PCT 
international application having a filing date before that of the application on which priority is claimed. 
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Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified Copy 
Attached? 


11-115487 


JAPAN 


22 April 99 


Yes 


No 























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United States 
provisional application(s) listed below. 



U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United States 
application(s), or § 365(c) of any PCT international application designating the United States of America, 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States or PCT International application m the manner provided by the first paragraph of Title 35, 
United States Code, § 112, I acknowledge the duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations, § 1.56 which became available between the filing date of 
the prior application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of die law firm of FOLEY & 
LARDNER to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive die patent, and to transact all business in the United States Patent and 
Trademark Office connected therewith: 



STEPHEN A. BENT 


Reg. 


No. 


29,768 


DAVID A. BLUMENTHAL 


Reg. 


No. 


26,257 


BETH A. BURROUS 


Reg. 


No. 


35,087 


ALAN I. CANTOR 


Reg. 


No. 


28,163 


WILLIAM T. ELLIS 


Reg. 


No. 


26,874 


JOHN J. FELDHAUS 


Reg. 


No. 


28,822 


PATRICIA D. GRANADOS 


Reg. 


No. 


33,683 


JOHN P. ISACSON 


Reg. 


No. 


33,715 


MICHAEL D. KAMINSKI 


Reg. 


No. 


32,904 


LYLE K. KIMMS 


Reg. 


No. 


34,079 


KENNETH E. BCROSIN 


Reg. 


No. 


25,735 


JOHNNY A. KUMAR 


Reg. 


No. 


34,649 


GLENN LAW 


Reg. 


No. 


34,371 


PETER G. MACK 


Reg. 


No. 


26,001 


BRIAN J. MC NAMARA 


Reg. 


No. 


32,789 


SYBIL MELOY 


Reg. 


No. 


22,749 


RICHARD C. PEET 


Reg. 


No. 


35,792 


GEORGE E. QUILLIN 


Reg. 


No. 


32,792 


COLIN G. SANDERCOCK 


Reg. 


No. 


31,298 
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BERNHARD D. SAXE 
CHARLES F. SCHILL 
RICHARD L. SCHWAAB 
ARTHUR SCHWARTZ 
HAROLD C. WEGNER 



Reg. No. 28,665 

Reg. No. 27,590 

Reg. No. 25,479 

Reg. No. 22,115 

Reg. No. 25,258 



and I request that all correspondence be directed to: 

Johnny A. Kumar 

FOLEY & LARDNER 

3000 K Street, N.W., Suite 500 

P.O. Box 25696 

Washmgton, D.C. 20007-8696 



Telephone: (202) 672-5489 
Facsimile: (202) 672-5399 



I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me to 
prosecute this application do not personally represent me or my legal interests, but instead represent the 
interests of the legal owner(s) of the invention described m this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, and that 
all statements made on uiformation and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisoiunent, or both, under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 



Name of first or sole mventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Hiroyuki OTA 



c/o The Asahi Bank, Ltd., 1-2, Ote-Machi 1-Chome, Chiyoda-ku, 
Tokyo-to, Japan 



Name of second mventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signatore 

Date 
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SYSTEM FOR COMPUTING PROBABILITY DISTRIBUTION OF LOAN LOSSES 
BACKGROUND OF THE INVENTION 

Field of the Invention 

Description of the Related Bacltgromid Art 

immmt. ^7imz<Di^^. i-:^<^mmmzmBhrz^^. 't<D^m^ 
ti^mmT^m^t. BmLfs.^^^^(D. 2MD*^#^e>n^a ^^t), i^oym. 

m^(Dmt. 2(D^m^ikm. -rfs:^-^. 2oik7jmt^^3m:k^miz^-oxv 

ir-<xiz'D^^xn^'r^!ii^mmo. ^<Dmm^m<DMmuzi>i^^-~^:§:mm 
Lxhm^±yfmix^^. o^o. n>}d^-^^m^^r::^LX'hmnMm^ 
::k^'r^x. nuit^zt^^mmmzx^f^i^^o vra-^i-DX. m^xi^z-o^m 
xmm±m<Dmm6^^^]Em\zmn'r^mmmii\^^. 

^^m-^^^ui^m^^tzTz^. ^(DM^i^mcDmrn^^^^^^tzmz. v-n.^ 

mm(D3t>(D-'m^'^>-:f)]^tixmt!di.. z.(DD->':f}iy<Dmm^m(Dmm6^^ 



^ ^mm±m \z ^ mmm^^'Jii^r vtmmzTkt^m^^i,^^ mmifi^m -o tc. 

SUMMARY OP THE INVENTION 

z \t±mmm {i^^^-t;^ $ ntz h <dx$> o , ^mm^(Dmm^m t . 

mm^^^iEm\zmiii'r^:2>]d=L-i^i^m^mm'r^z.t^Emt-r^. -rts: 

rM.rcm-^<Dmm±m<Dmm^m^iEmiz-^^^z.tt^x^^^o l>, ^^m 
m^m\zf3i^m^^m^iEm\z^if)^::t^^T^^^D {i-r s ii t^Bmt-r^. 

^m(Dmm^^mt^^mmmizmi^^mm^m(Dmm^^nti!immx&^x. 

mBxti^m.xx-n^riftmm^^^mt.mumMmmzm-3\^x. -eco^^ 
mms^m^ikndi^mz^ri^^-^nrcmum'&mwi^y-^:m^m^'r^ 

mm<Dm^^^mt^±mmm\z^n^nm^m<Dmm^^w-mmmx^'DX. 



- 2 - 



^^mco:^^\zm(D7XKi7 hit. 

^^^Mmfn^^r^^mmm^zm^mm^mom^^^MBimmis^'ox. 
^\^mu^mmmiim%mz\m-^^^^^x^^w^^m^'%m^^. %\k^ 

tfimmm^ifiMB!i^mz^onm^nrcmmmm^^^mtf'r^rc^<D. mm 

^^m<D-^ ^ta^WiOT^^^^ hit. 

mmoMm^^m'r^^mmmiz:iQ}>f^Mm^m(Dmm^^^mm^x^^x. 
m^Mm^-^mMhrzm^\zmm^mmmf}mmm\zmm^m^^mx^:bm 

mmm^m^(D^m>t'f^mLxm^mni.x. ^n^mmcoz^i-v^tr^. 
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mtEw-i^mm^^nm^^\z jz^niH-^nrz mm^mmm^^ffi ^Hitif^rab 
^^mo:)ts^izm<Dy;^^^ hU. 

m^(Dmm^^mt^^mmm\z:SQii^hmm^m<Dmm^m^mmm'v&-ox. 

m!B->^^j^mmmxmmhrzmm(Dmmnm^mtmmmMmmt\zm^ 
v^T, mmi^i-v^mizmmwc^Mmr^rzibcD. ^i^m^wmm^t. 

^t\z^o. mmi^'^u:tm\zm^^ti^wHi'r^rzib<D. mm^^nmmmt. 
mmmm'j^^mth^miz i; f3 ^ me u ^momm^^^^n^n 

Mmo^mm^^m'r^^mmm\z^\if^nm^mo:>m^^7^^M-^^^x^^x. 
mm>^'r^j':tmm^^xmmhfcmmnm±mtmBi<Dmmmmmmt\zmr3 
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mm^i^m^^^nn^^m ^z^r^Mia-^rirc mm^i^mm^^ ^\^t!ir^rc& 

2^^BJ©^fcSij07X^i> hit, 

mm0^m9u^m'r^^Mmm\zmf^mm^m<Dmm^mwmmm-v^'Dr. 
mm i- u Lfe 9friB:^m^^ i mu^w^mimmmhizm-^ 

mmmm'^^%\^^wt\z^ oMm^tifeMiBi^thu 
i^m<Dmm%\s:^i-"^^^t^^mmm\z:iQn^^m^m<r>mm^mnmm 

y'-V:x.mm<O^A^n\ZMLX. t = 2 7irm/ (2'") , Cm=0, 1,2. 



4^(t) = ][ {l+Pjj (exp Ci tMjj) -1) } 
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BRIEF DESCRIPTION OF THE DRAWINGS 

mats mm^^ tW'^mm\zM't^ y-'j x^mt :7- u x.m^m t^mm 

m 3 it. :^mm<Dm i mMmmzm^^m^m(Dmm^^^mit>^rcit><Dmm. 
^mmiz^vr^yu-m (^©i) , 

m 6 it. 2^^sjoDii 2 mmmm\z^^^m^M(Dmm^^^^it>^t:ib(Dmm 
^mmm\z^vrzyxn-m. 
mi it. :$immizj:vn^nrcm^^^(D^^ya:>-m^^'rm. 
msit. m^j^.i^^^nmo^^-'mAm-r^izi^^m^miD^mmm-r^/-^^ 

m 9 it. 2^^B^©m 3 mmmmiz%^Mm^m(Dmm^^^Mib^fc^omm 
^wtmrnz^Lrzyn-m. 

mi oit. :^mm<Dm4mmmmizm^mm^m<7:>mm^m^^ib^rzi^<Dm 
m^mmmiz^Lrcyu-m. 

mi lit. ^^m^/'\-}^'yjirmzmmvrcm'^<D^M^mo)mm^^nm 

mi2it. mM(Dzy^^v->^3>mz^y}n6ntcmm^^<D^9y<o-'M 
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DETAILED DESCRiPTIOM OF THE PREFERRED EMBODIMENTS 



m 1 m-mmm) 

:!s^mmmi^mm$M}t. mm^^m^mm^. 7-ux^^]5:i5:7-ux 

^Tmi\zm-:s\.^x. mm'}^^tmmmzMr^s y-vj:.m^ty-^jji 
-So :in\zMLx. ^'^m^^y-^j xm^m-r^t. mm^m^^^^. :$im 

t>t>. ^^mih^7f)mm-r^mmt. mom&^mmt^mmtit. m.±x$, 
-r^. f'St. :gtii^^ft:T©«M^^LcDih;mf*, ^it (1) x^^n^o 

L = j; MiXi (1) 
i=l 
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Mt. <!> (t) =E Cexp (iLt) ] T^-6o i (-1) 

UT^i9> E\tmwm^MMLx:^ri. exp Q immM^(D&^]&fr^m 
mmm^Mmi-T^^^^c :i(Dmm^4> (t) ^w^-rst, 

Ct) [exp (iLt)] 

= E Cexp (i tl MjjXjj) ] 
fc=l 

N 

-]] E Ce xp (i tM^Xjj) ] 

= n ^ <^l~Pp -^Pvexp Ci tMO } 

= 1 U+Pk Cexp Ci tM]j) -1) } ...(2) 



ClOic^ (2) cfcD. #i4g|»^^gS;fbTe'&p 

— UX^^S (Fast Fourier Transform: FFT) ^^li^„ ^(JDFF 

2 ;rin _ 
^= TtT" Cm=0. 1, 2-2"-l) -..(3) 



:tm^^#:i?<3DMJ^tlLcD||^^#f (L) mfM^tl^. CCi^. m= 0 . 
Is 2-2"-lT^D, L = 0, Is 2-2"- IT^^o ^tc. nJi:7-UX 

Lfe;&toT. (2) {c^iC, (3) &)(S:^{^A'r6:iiJci:^), Mm^mhoy 

mm^^f (L) ^^m-rsi:t;st-e^^„ 

ee)§fci6<7)^3i^ijB^'r§o m2Us ^icDmi^mL^m^^^f (d ^^s?) 

(x^y^s2) . mzs zm^mw(i> (t) ^y-vx-m^m-r^^t^^z^ 
'A^Zs msizm-D'^^Xs :$^mmmmzm^Mm^mo:>mm^^=^Mm'r^rzid 
TafeSo M (k) ^tMm^k^(Dmm^mr$>\)s p (k) umm^k 
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'^\z. ±Mvtz^^ (2) \zmr3<nm^n^o rf^t>-^. a=ax {i + p 

(k) X (exp (t XM (k) ) -1} ^\i=lf^'hm.^^Wil^\Zf^^^l:m 
m%'Omhxm:fir^ (Xx^yS 1 4~7;T-^7yS 1 6) o ^l^iT, 

$tifcA^#ttig^(& (t) fc^AT^o mz. t\z2z/ (2'") ^-hn^^ 
-r^^cct:)^. m4^^6t>:^^^^Diz. ^•\^m^(!> (t) *^e.7-ux^ii:srffltB 

O^^i^lgcQ^ 1/4^;:^-^ Uy'y:fS2 1) o iicir. 4X-Q^,^:7-UX^^ 
?«I^4^^'^:7-iJx^lS[JiJQmi#^^ U7^^>>^S2 2) . t-fj:*^^. I^^^j 
C (w) iCOViX, w^QTfiJofe^D^w' ibfeil'^, C (w' ) . C (w 

' +Q) , c Cw' +2Q) . c (w +3Q) ^ 4»Ay-v :x.%mmt^rj: 

fo ^^V^T. 4i>.^7-Uxjl^m^QlEli^0Jg-r (Xt-^:/:/S 2 3) . TUtD 
D(SvW') 3 = 0,1,2,3 

'AiZ, Hlfeia^T'tf^^ e X p ( <-2 7iriw' (4Q) ) ^Q^(D4:5^.^ 

Qm.<D4^My-')x.mmm^. 4m<DQ^M,y-^j x.m^mLM.t^-r (y.^y 

':fS2B) o :k\Z. Q= 1 i^ofe35i<if5;&i&¥fJ»f"t-S (:^7-yys 2 6) o ZL 
cDX-T-y :/S 2 QXQ= 1 ^^tDTVi?^j:Vii:5fiJglrL.fc:^#J3:, Q^4-ei^^b;fc 
±T iT.'ry^S 2 7) . JiJzfebfcX-x';/ 2 1 ^^e>©i?!lJi^ifi*Djg-ro ;^7^ 

5 \z7Kr^'yy\-^. mm(Dmm±m-m i n¥i4-^#i!^5:7;&tffi26^tL^?^Tf^gfe^ 
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4 0 0 ompio^mm^m^-vb-^m^^^^ti^ii^xv^m^. ^:®^^n=2 o t 

UtD-^s 2'''^°- litmi^^9 9 5mX$>^(DX. n = 2 OJC^^^nf^^V^., 

vx. 'r^x(Dmm^(Dmi^^m'Bm^^x^9y=^mi3'r?>^oiz. nmmm 

i^±<D^'D\z^mMmm\zm^mm^m(Dmm^^^wtJiir^^mizj:nu. 
^m(Dmm^^^^^m-^izm^^mm^m(Dmm^^^::i >}da,-d^ ^m^^xiE 
miz^wr^:itf}^x^^, z.(Drcib. mnm(D^mmm^tmmiz^m^m(Dm 
^^mmmz'fmr^z.tmx^^. mxits mB^mizmm-r^t. 7oom 
it^omm^m^^m^^^mmmmuo. ooiox&^t. mmmiz^^m-r^^ 

Txm^t. mm-r^z.ti)ix^^. ^<^^oizmm^m(Dm^f)^mmizmmm 

:^e(D^m\zj:o. mmvx^oy^m:^^'^m\z:fSi^o 

m^mmh. mmmxmm6^^^Mm-r^z.t:^tx^^. 
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m.n^ni%vfz.-m^ik^^. ^lt> jikEl^^^ <3) \z:^n^m<Dm.±mr^ 

mz^Ut^fS.'^^^m^. 4 0 0 O^lRt-rSi. Bff3£^^7&n#RC7):l-B-> 
^CD^«4 0 0 0 tf^^o l^tcffi^X. y-^}:L^^(D^^WiQifi4 0 0 Qm>^- 
m^Zf^^TithUKi^ 2 1 =4 0 9 ST^^CDT, n ^ 6 fCiS^f^ t 
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mr)±mm^'r^ z.tt bT^ccoT. mM(7)m'^^^mi^rcmm^^<D^y y & 

izt:%i^^mmmm<Dmm^'h]Kmcr)Mmm^tmxx. mm<7^mmm^(Dmm 

izmBm^:fym^r^tm^rzt^. :^mmmmx^tmm^Tf>mmLtsi< th^n 
^z.x. g[8}c»-c?i^T mm \z-o^^xmmt^o ^(DmsoMxu. 

^<Dmttl>X FAAAJ , TAAJ , Taj , rBBBj , TBBj , fBj , 

TDj t^^^Tmrnm^t^. taaaj #i«vim>tTst3, nB^^:^m 

^^mmX^^Zt^^LXl^^. ^LX. TAAj , TAJ . rsBBj , 

TBBj , TBj (Dmizm^7f}m<-^i:). TDj ^ztsi^t^omti^^^mmLfz 



- H ~ 



Jc;^^^^PkaS5 TAJ }C?^S5i^P,h{S8 0%T^D, TbB 

TBj {C^E:S5i^Pu.fi2%T^t)> TDJ \ZU^mm'P ^r.}tl%X^^. ISi^. 

\zM-^(o^^ TAJ TAJ \zmti.r^-^<^h\.x. mrnv^r^xmr^cD 

Tt&# TAAj ic^c-^fc^^ti. ^H^mzthuf)mmmm<Dm^m^\t^m 

mm^'kitm^G^—m^^z^^^^xm-i rBBBj \zU'Dtz.m%\t. m'i^m\z 
TBEj ^ztji'Dfz.^^n. ^^^mzt.hf^^mmmm.(Dm^m^\tMmM^(D 
^ts.^m,mmm.<Dm^m-^\-^-nm^m(D2Q%\zu^t.^m:t^. ^^y). 
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(t) ^nm-r^o 

Ep^=1 -(4) 
k=i 

iz^h^T\t. mmmmcDmmmiD^^m^dy <t) 
N H • 

= {J Pkqexp (i tMfcu} } ...(5) 
k=l k=l 

T^^o t-T^i:*^-^, ±iz!iL?t^^ (2) ^icsc (5) iz^mr^rcnT\ mmm 
m(D^mm(Dm^mm 'o^KiiKm<D'^mm^<Dm^mik<!> (t) ^mm-r^z. 

^r. ^i^m^onm^mu.t. m^mmmmp^ut. mmmiz^^m^m 
m'^tu. ^mm^mz?^t}LTh^\.^L. mm^izmmfji<^nmmt-<r 
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^m^x^^ (5) \z^Lt^w^mw^<i> (t) ^^m-r^ (7:^^y::^s4 2) , 
mz. :i(D^'^mm<!> <t) ^7-'jxii^^-r'5e:i:{;ij;o. mmoymm^m 

^tej;njdr. mM\zmi^tsi< ttmmMmz^y)mmmimm'p'r^u :p^^-h^. 
ibfcmmv ::^^wm-^mm\zu^. r^t>%. msiz^i^tc^^iz. n^(D~m 
^iz^ux. sscm^:^mm fdj ) izm.-ox\^>fA<t^. i^m^ tbb 
Bj , TBBj . rsj izr^^^:it\z^ommmmt)m'j>'r^. ^(D^^fs^m 

x^^^m.^^mm^mvm^rc^mx^^. t^so. mm^m= (mm^-^om 
m^m) - m^^mm) xmmr^z.iif)^x^^o z.nu. nm^ifimMhtc 
h\yxh. '^<D^m^\z-D\^xm^>tm'&i.x^^^^oum'^\zu.. ^mmm 
m.mz-^\^x\t.m\i^±^m^^^z.t.i)^x^^<Dx. ^<D^^mi'^\^^tz^mii-^ 

m^^^p ^x;^y). am^^^^MK-^fe^it^^G (p,, p^, M:, m 
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I (6) 

Jf(L, p;j^, Pf^ N%)g(Pi. P}f M^, %)dp2-dpjfdMi-dMjj 

... (7) 
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Mz. ^y^^)^mzm\^m.(mM'^^^'M-m-^. ^r%\y 
i- u :t\zm^<^nm^<D^ 1 mm±mtm i mmmmtm.K>'^/vr Os^v^ 
S52 (1) ) . ^^^m\m^^mb.%\mmm^h.\zmr5\^-^xm%^%,^% 

m-r-S U7^^:/7^S5 3 (1) ) . ^UT, e:©!|t'j±Mic^7-Uxi^«L 
U5^';/yS5 4 (1) ) , ^m^^^^^tff^ Ux^:/yS5 5 (1) ) » 

(2) -z^-zi/sss (2) ) . ^zy^^^\z^^%2.m^%:^'mM\^ 

(X'5^;y7'S5 2 (3) --T.'rV^^^h (3) ) U, -^s n i^^U^ffCj;^ 
Us nli^i^^§St#f § U5^'yyS5 2 (sn) ~Xx^;/7'S5 5 (s 
n) ) 0 

-b^LfeiC^ (6) JC^-rJViT, Cinib s nMcZ)a^^^CDSDfi¥i^^^J& U 

-^■mbfziii^. s n^'^fj^nm^mon^^^-^^ia^^y^^^icmz^^yy^m 
(7) \zm'^mt. 7sj-v~fs^^xwm.n.9t^'t^^b.\z^K^. 
mz. x<x^;/>^s 5 itc^^iT, mmzm-^\^'cmm.<i^y^^)^^^^%'^^ 

^)\f^yy^if'-^'fMz-^\^^xmm't^. Norm 0 ^^^iEM:^ 
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R 

r=l 

yk<Yk> 

R 



Norm (Y^-l 3^,1,,) 
r=l 
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tf}^r^^o z.(Dm^ (9) \z^rim-^ti^R:^7t(Dmm^^>^-mrxmzmm 
$6,5', ^m^m(Dmm^m^y cl. u., u2, u^) t-r^t. ^mt 

Jf cl, u^, — . ug) fg Cu]^, — , ug) du^— dug ••• (10) 



Norm 0 ^l^^iE^^^CD^^SS^MI&ii-r^o a^^lgc u L , B 
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(11) 



Norm (Yjj-ajju) ... (12) 
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Jf (L, u) Norm' (u) du -(13) 



0z^^^j:t\zm^^^xm^(omm^^^mmv. zn^<D^i&}^t^zt\z^ri^ 

co^^\zmmmm'^mm^m^mwj'r^m'^\z:i6if^mm±m<^mm6f^^ 
mmt^ z. t.ifix^^(Dx. ^mmm\z^mmm u x ^ wa^if^^zTs tif)^ 

75:*3. ^mm^'^±mmmmm\zm.^-^n'ri<zm^iz^j^-simx&^. ^i^^i. 
mm^m(Dm^^m'^n^^9y<Dmxi^ij't^coxm^ < , ^m<^— ^^©j^t 
mts-t&z.t%-^mx^^, ^fi, ±mmmmm\z^\^^x^t^my-ua:.mmm 

(FFT) ^m\^^xy-v :rm^mt:n^tzi!}^. m<D^fk. mx\t. 51^0:7- 

(14) x^ry-ox.m.^m^j>-:^^m^^xy—v:Lmm^'^'§'^z.th^ 
mx^^o 
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""-^i:<^>"(-^^) 



(14) 



:^mmmiz^^mm(D^T'^^mm^m^m^^x. mm^m(Dmm^m^nm^ 

^ <b \z. ^mmmmmiz^^mm^y a y tf-^^w^ x^'^cd - r om^ou 
mmmzmm-T^:ith'^mx$>^. z.(d^^. ±te,^mtiu^vtcnmmw^ 
^Kmn y \zm^T^'^'^^ z.^\z^y}. ^^mz^^^m^^WT^ t 

^^'^m^m<om^<D-m^. mi ifc^-Tc zL<Dmi it-^^M-^^^'j^z. m. 

m±m(Dmm:^^^iEm\znwt^^tt^x^^,^^\z:^^. ^mmm\tmm\z 
mBi^m<Dm^^mmmiz^m'r^::t.f}^x^^j;:o\zr3i^. 
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What is claimed Is : 

^mx ^z.h ^mm tr^^m^m(Dm^6^^ummm.. 

t^z.t^wm.i:i-t^m^m i \zmm.(nnm^m<Dmm6^^m-mmm. 

<D. mm^m^ti^^m'^. . $ ^\zmx^z.t.^wM.tr^m^-m i izmmo^ 

mmm^^^wm^wtx\t. m.mzmmm^^t.ri^ mmz^m^m^t^. 
^t^mm^-t^mim i \zmm<D^m^^cr)m^^^w-mmm. 
mmm^^^um^^'vit. mmzmmmm^tr^. mm\zmm^m^th. 

i:T^m^m 1 izfBm(Dmm^m<Dmm:^^wmmm. 
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mmmm'j^^wtii^m^z^Kimm^nrcmmmm^m^mti'r^rzi^o;). mm 

H<Dmw}\zi^om^m^t^xi3'r^. xtjmmt. 
mm^tii^miimmm^m^t\zmr:s\^^x. mmmm0Mm^(D^n^n\z^ 

mm(Dmm^^^-r^^mmmiz^n^mm±m<Dmm^^M^mmmx^-DX. 
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i i-§:g0J^^05i^5>=i^^ffigM. 

m$mt^immimbrcm-^izmB^mmmfimmmizmm^^^^m-v$>^m 

m^zy'^u:tm^^mxmni^rz.mik<^mtmm^mtmmBmm^hizm-:^^ 
mtm^m^wm^mz^r)nih^nrzmtm'\kmm^y-^jjLmmm^-t^ 
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m^m. 1 1 ] 

mm^^m^WB^miz^^mm-^tir:iEtiB^^m^^y-^)3Lm^m^'r^ 
z.t\zj:r)^ mtE'y^-v^tmzmm^m^mmf^ni^o. mm^mmm^mt. 

mm^^mm^^Wtiimmzj:Kimiii-^nr^mm^mmm5^m^iiit!T^fctd 

m^mi 2] 

mm<Dnm^^^t^^mmmiz^if^^m^m<Dmmi^mwmmmx$>'DX. 
mmmt^<^mm^<o^ti^n(Dmm±m^'mnt ^tthiz. n^^^m vx. 
mm'^m^'^^mmr^m^ommm^t^mnvx. zn^m^o:) i^i-v^tt-r^. 

WHe^-^ 'J :tk%^BixmnvrcmBmm±mtmmmw:(Dmmmmtizm'::^ 

mtmikmmwm^miz^i)wm^nrzmtm^mm^y-v:jiM^m^~r^ 
::t\z^f). nfimiy':^^j:i-m\zmm^^^Mm-r^rz.ib(D. mm^^nm^^t. 
mmm^^MBi^mzx^wm-^nrzmuiyi- u •tuo^mm'T^^^^n^n 
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R 

Norm (Yjj-J ai^.Uj. ) 

-trains, zt^w^t-r^m^mi 3\zmm.(Dmi^momm^^nmmm 
m:M^ 1 5 ] 

Norm (Yjj-aijU) 
[W^lgl 6] 

y-UX.mm(Dj^f^^n\ZMLX. t = 2 7cm/ (2'") , (m= 0 , 1, 2. 
N 

9i(t) = I| {1 + Pk (exp (i tMj^) -1) } 
k=l 
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mimm^^nm^mz^ri^m-^nrzmtm^5^^^ii!,t!-r^rcib(D. mm 
mm. 

m^m 1 8 ] 

nt t^^mtt^m^m i e \ztmcDmm^m(Dmmi^^wmmm. 

CO, mm^m^tit>mm^. ^^\zmx^^thiz. 
mm^^mmmiiimm\z^vf:^m(Dmi<m'c^^2'^- lit. ^m^m^s^m 

m<DmB}^m<Dmm^^Mmmm. 

mm^^mm:wm^mz^\'f^m(DM:km^':^^2 '"-1 it. ^n&.±<Dmi 
^mf)m±'t^mm^mmmm±mmm\z'ffut^-/s:^^mm±m^mmm^m 
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m^m 2 1 ] 

^^(D^\^^^:^'r^^mmm\z^\-^^^m^m<Dmm^iu^%m-r^fcib<D 
^u^Wi<Dm^^<D^n^n<Dmm^utmmmmt^xi2^^fzJsb(D. xii 
mw.xt}m.mxxti^ntz.^umm^Uhmtm-mmm\zm^\^^x. -e©if## 

mum^6^^%m^m\z^^u&i^titz.mmm6^^^m±^^tz}b(D. mm 
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ABSTRACT OF THE DISCLOSURE 



